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NAUBIATT Extenders WATA1S Cryoprotectants ﬁﬁua&iaﬁmmmsﬂﬁﬂu%@
WidalaranalaeiBnisududs
Effect of extenders and cryoprotectants on the fertilization rate of frozen

Pangasius hypophthalmus sperm
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extender 3 78 wardnsINITanguNAn 10 °C/min Tauld Freezer control uraAILANNITAA
quvnfl  luszwineruountsusuds diidedanfuinelululasauna anfuisnazansd
fruuIvias ‘Lﬁ@@ﬁmmmm@ﬂuﬁ WudERIINTUiausgean 41% o4 DMSO (12%) + 0.9% NaCl
LAZaNT extender 14 3 TilAT Lifiuadednsnisuaus Fethmatiamsifuinenindetanains i
Useyne b4 Ausnstngedanmin uastardn ludatmin Waansdnsndudisaiulaians uws
dmudandnduwudndeld 10% DMA+CF HBSS MWimsnmsufaubgedlut 2548 uazil 2549
wenaniin1sld modified extender uaz 0.9%NaClifluans extender Lifuasiadnrnisufauiaes
fdedarans
Abstract

This study examined the cryopreservation of Pangasius hypophthalmus sperm. Four
cryoprotectants, fhree extenders at 10 °C min” freezing rate were investigated. Sperm were frozen
using controlled rate freezer and stored in a liquid nitrogen container and then air thawed at room
temperature. Fertilization rate was assessed. The highest fertilization rate 41% was achieved with
the combination of 10%DMSO and 0.9%NaCl. In addition, the three extenders used did not affect
the fertilization rates. Cryopreservation of P. hypophthalmus sperm was applied to cryopreserve P.
larnaudii and P. gigas sperm. Similar to P. hypophthalmus, consistent high fertilization rates wés
achieved with 10%DMSO and 0.9%NaCl. However, in P. gigas found that higher fertilization rates
resulting from 10%DMA and C-F HBSS. Additionally, this study found that modified extender and

0.8%NaCl as extender did not affect the fertilization rates of frozen P. hypophthalmus sperm.
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wrudedudsznausiig ans extender @13 cryoprotectant, freezing and thawing rates Wz IuAUNTY
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yrstnide wazawavesnus iy d1uiuans extender luasddszneufidnFymvile 3914
drusudeanahdedan anelleaiuliltieadindowd vieannislindanurasinesd wariidine
S9ARADANATAIRLFNE Fun1ndentiagns  extender tuAtIaziiAtaaaluanan (osmolality)
In&iAgeruasemarlutndetan (seminal  fluid) ﬂmLLm'a:ﬂa.'mﬁm@mTum%‘zémnﬁmﬁwﬁu 280 -
300 mOsm Kg' é’ms*unﬁjuﬂmﬁﬁm WAL 200 - 300 mOsm Kg' dmiurantindy (Wayman and
Tiersch, 2000) dwiutlanlungs Pangasius, Mongkonpunya et al. (1992) 14 “S16” 1Tluans extender
$2nf 8%DMSO fiusnindadanin FawudmentsUfaud 53-57% (76-80% 183t T0an) uas 3
Usiann Mongkonpunya warAur wudtdmenisufjaus yasnTelantnluiinnuuansnmeada
(P>0.05) iiield BCB uay C-F HBSS 1fluans extender wananni Hambananda and Mongkonpunya
(1996a) wu%mﬂfaﬁ%uﬁmmg@uﬁLLﬂ:LU@S’L‘Euﬁmsﬂﬁ@u’% yastndalanane lifanuuansranng
afiA (P> 0.05) el C-F HBSS Uax 0.85% NaCl 1fluans extender uat Withler (1982) 1% 10% DMSO
$ouL 189M waz 251 1ums extender duinmingayanans %qwu@”mmmsﬂﬁauﬁm 19 it
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Pangasius  uanatniuaddufiiiuuanvinduiinisfifiun foewei nsfuineindedanluans
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Pangasius laedsnisutuds lnslduaraniuiduinadnelunisdnm vatliiasannidudanaiunsom
Winedie ety Pangasius 1lagw) wariinsfuineindedan it asinlddsegnsfldiuan
28adu lunqu Pangasius sinly .
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ABNSANMN
v v
miﬁnmummmi extender si@mﬁ*mu?nmmﬁ@ﬂmmw (Pangasius hypophthalmus)
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wedly iearaanlunisiazesTuy neningeilun desnenmsedieios 6-12 dalue taeldaeslun
&A1Y (LHRHa, Suprefact) ?"JJJFTUEJ’}LN?N{]W%( Domperidone (Motilium) aEnnTa et

1) darannuwag 14 Suprefact 20 ug/Kg $9uAU Motilium 5 mg/Kg iR 6-8 Faliaria
nsierndelagdvaenanen (1179 5 mi) @m‘im%@ Wetestunstudousntn Bea uardaany

2) Umamuwenils hulswmedoduasiinisiasesliu 2 du Saduuaniadienssdunig

Waiwnrasld toeld Suprefact 10 ug/Kg sauriu Motilium 5 mg/Kg @i 10 42T 98
i 2 Lﬁ@ﬂiziumsmﬂw Ineild Suprefact 30 ug/Kg $aufiu Motilium 5 mg/Kg ANV 6-8 1.4, 90
n53mly e lUmaseunisfaus
TuwanlJusinisg

¥rindeiitaldanninaunn mmqmmmwﬁmé@ Tnglunisdnwinisiuine

Yinde eqddeaiieidusnnniadeuitlitieundn 75% nsdnelefdusnnindeuivesedd daudlas

:// ° t d’l’ d’ =1 T < ~ d’ eA‘ =2 -3 ar :-I d’f
A1n Guest (1973) A1NUUUN Wgenmamadadesifudnisiadaun  wiAnwInsiAuine e lag

aa [t :' = as o ast
FENTUTUDN TURBULATTELLYLISNITIREAINIETDY Kwantong (2003)

NENARBIT 1. ANWISTALAMITNTUIBIANS Cryoprotectants WRYATS Extenders i3]
uasenIsuinsindeatanelagdsnisutuda

fdumaunsAnmeail

11713'1L%@amﬁﬁtﬂ@sﬁuﬁmmﬂg@uﬁ lideandn 75% NReANAREANT extender 3 TUA
Hanks’ Balanced Salt Solution (HBSS), Calciurn Free Hanks' Balanced Salt Solution (C-F HBSS) was
0.9% sodium chloride (NaCl) da1ullsenauans extender Wz tiefanandluniaed 1 §amdauide
maﬁwﬁ@mmms extender WL 113 RGAINGLANANS cryoprotectant Usiasaiin flazuaay
Vindusioe Fail 8. 10 way 12% dmsu dimethyl sulfoxide (DMSO), dimethy! acetamide (DMA) WAy
Ethylene glycol (EG) LazAnuidudu 5, 8 uay 10% @3U methanol (MeOH) laaimnlugnsdau 1:1
(diluted milt: cryodiluent) 11 lulasTilpgadaunan sums 240 ul ldvasa French straw 1119 250 ul
wdallanaaniat'ld Heated haemostat aantiu 1 Straws load a4l Cryochamber NNTATLANNITRA
qmun‘,muimdwﬂwuﬁwﬁ\i 4 Freezer control (CL 3300) way Cryogenesis version 4 for windows
(Cryologic, Pty Ltd., Australia, 1999) Tnzangruwndit 10 °C/min iflefegamgiidivng (-80 °C) vin
Straws iufne luiviulnsaunas Wethiunaseumulefifuinisjaudsaly
NISIATIENHANNAD A

lFununIImaaasuL 3X3X1 Factorial design in RCD (Randomized completely design)
Wrauifiuuans extender 3 9%im (HBSS, C-F HBSS uar 0.9% NaCl) szaupnududusecans

cryoprotectant (8, 10, 12% @ W5uans DMA, DMSO, EG ua 5, 8, 10% @m5ua1s MeOH) wasdmi

asasidumalulagnisssns TR 1 aUui 1 unsan-dquian 2550
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NsARRUUART 10 °C/min Awenzdanuudsdsulasld ANOVA  wasffauifiaumnuuansie

) '
° o =t

TN NANRRLURIIINUSTIALATE Turkey' test AszAutadAty® 0.05 taeldlusunsu SPSS Version

10.1 for Windows (Kinnear and Gray, 2000)

msAnsladfiFusnmsudaus T1uraunisnaananail
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1. 3lddananneudeannnisangeTudnfiaseunudn 6-8 o.u. Seldariatanundwdes
wisuazilsauas mnadudiumudnatdssiing 1-1.2 mm Wlnlaslidagald 100 ul (Uszanou 200
W@q)'la'muuﬁq (Glass petri dish)

2. @mﬁw‘g@m 30 ul (famauAN) LATtNB Ut 240 ul adluluanAUl Thesinnnmases 3
37 eV

3. Walreultuazindelidniu wésmniuden duthdwiunsmnziinasld Ay 3 uafi
wrdahiFediuiuuaidenaen thauufaldaslunszdamnzinawa 15x20 cm Adnsifeania
urmaennan ndeainti 7 F9l Wnsasaduefiduinilaus fsvty gastrula stage

nMenaaash 2. AnmnsiAudnenindadaninuasdaiiinlaadssgndldinaiianig
Ausneindadaian

mmmamﬁﬂ‘r:gnm‘iﬁ%m?ﬁm:m mafiuinstdedatanns TaanisAmdenarnyinumus
ﬁlﬁﬂ@ﬂ%uﬁmsﬂﬁau%qqqm Tuusaziianacans cryoprotectant inANsAnE Ao 12%DMSO+
0.9%NaCl, 10%DMA+ C-F HBSS tlay 5%MeQH+ 0.9%NaCl ﬁdi’lﬂ@ﬂ%ﬂﬂLLﬂ:ﬁ%ﬂ’]iﬁﬂHﬂﬁd“ﬁ
nsiessNwauNNusURUnIwuazdaain

ﬂ”mLﬁ@nw"amiw"uﬁ"ﬂaﬁmiwﬁﬁmmawirﬁﬁui Swiniede 2.2 Alanius aandefuun
'luimwnxﬂn'ﬂmquﬂ?%Lm:ﬁmmﬂ?zmﬁﬁm@?uw{Tmmmmwmgummmﬁﬁ safluudmivdadan
win Wadafaaiudatanny Fefiensinisaasl Uatniwiwad 14 Suprefact 10 ug/Kg  sandu
Motilium 5 mg/Kg wReRINTY 6-8 7.3 nnsTataEe Awiudanmimnadly 1nnsingesTuy 2
Wausnld Suprefact 5 ug/Kg $aurU Motilium 5 mg/Kg u&saIn 10 Folne Asdadudi 2 oold
Suprefact 20 ug/Kg F3uNU Motilium 5 mg/Kg #&IN 6-8 3.4 yinnns3ald dvutndedainuasle

' v v B v v
Yardn AldlunisAnluaiall Wiumneyamsd ananvidianismizidesdndinasn 8aunewns

s Saudanszunsedaysun
FEnisinusnsndadanvinuasdanin

.luﬂ"l?ﬁﬂHﬂﬂ??LﬁU%ﬂlﬁ”\ﬂ’!ﬁ@ﬂﬁ?W]IWLL@xﬂﬂ’\ﬁﬂ 'ﬁitL'}jﬂU?ﬁﬂ’]iﬁﬂl:f’mﬂ‘:uﬁﬂﬂ'\ﬂﬁué‘/ﬂwﬁ
L1 aa e o o & - caln v a a y -
tntelpgdinisutulaguwinssfulaane lnadmdenvivuwiinanisdfausqgeae lunsdazeils
199817 cryoprotectant Annn9AnE lulanasne Aatl 12%0DMSO+0.9%NaCl, 10%DMA+C-F HBSS

uaT 5%MeOH+0.9%NaCl AMNUui U Ieutude uazunTesn uaniuly newidmsnisujaus

eanafuwalulagnisUszae I 1 a0uf 1 unsran-Sguinu 2550
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NS HATIENHAVINATA
v

lfununimasesuuy RCO whguiisudninisufjaudnia 4 vinwus Taald ANOVA uaz
WRUTEL A NLANF s AT sTTaeE LSD test FsvauiTudnary? 0.05 Tanld
Tdsunsu SPSS Version 10.1 for Windows

NSNARDIN 3. ANWINRTIRTS Extenders (0.9% NaCl waz modified extender) HiiAa
msiusneindedatanalagdsmeutuda
SHURAUNTNARDINIT

vinihdean fennisadeuilifenndt 75% wideaniiauans extenders 119 2 150 (0.9%

aa

NaCl uay modified extender) @17 modified extender MnnAnulupsliaridaealuands oy

-

I 272- 274 mOsm+Kg' FaflAnlndideeturamanluindotatanne (seminal fluid) ?ﬁwmagj

LM 272 - 278 mOsm-Kg' & miudiurlsznauvesans modified extender Futanalumianed 1
FRduNIAeI T aanFeANT extender WAAXTTAWNTL 1:3 A1NiURLAs cryoprotectants 6l
araafal (10%DMA, 10%DMSO Uay 5%MeOH) @miuuannng MsfunEtTatlaan uag
FuRaUN T AN NI EITUNNIMARET 1 dounnIiATsian1eaiia 14 ANOVA uazBuuniioy

ANHUANANTE NI AN AL IR IVLNUALAEAD Duncan test NseauladdAtui 0.05

=4

AN 1. daudsznauniandl (g/L) uazAteaaTuandnuesans extender i iRaaaindeatany

‘ " 1tinans extender
#oudsznauansiai (g)
HBSS C-F HBSS 0.9% NaCl Modified Extender
CaCl,.2H,0 0.16 - - 0.092
NaCl 8 8.89 9 6.836
KClI 0.4 0.44 - 1.54
MgSO,.7H,0 0.2 0.22 - 0.0276
Na,HPO,.7H,0 0.12 0.13 - -
KH,PO, 0.06 007 . - -
| ,
NaHCO, 0.35 0.39 - 0.04
Glucose 1.00 1.1 - -
Yindu 1000 1000 1000 1000
Mosmol.Kg” 286 320 292 274
Reference Mongkonpunya et a/., 1995 Ponchunchoovong, 2006

Msadpmatulagnislszus U9 1 aui 1 wnman-dguinu 2550
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1. RY8TTAUANITNTUIDIANT cryoprotectants WazANT extenders Fluasenafuinmtdedan
arulagdsnisududs |

snnmaasnALinEidEeUataelagdsnisutude Tagld DMSO luans
cryoprotectant ﬁi:ﬁumwmiwﬁumﬂ $aurfuans extender 3 wia laalidmanisangruunil 10
°Cimin wudnileld 12%0MS0+0.9%NaCl fwefifuinmsUfausgeqaminiu 40.7741.65% (81%
‘umﬁw%@am) %qimmnﬁmﬁuﬁm%m (p>0.05) (msw?{ 2)

fold oMA  luans cryoprotectant  $aNfUANT extender Fa3  afietu wudndlald
10%DMA+C-F HBSS Hiafifusinisuauigeaniviniy 29.6610.55% (51% satinviean) Teluusas
Ardadugeans cryoprotectant uazANT extender 14 3 siaduiiefifudnmnlfautldunnsnei
nwalii (p>0.05) LmﬁuﬂfaiﬁuﬁmsﬂﬁmuﬁﬁﬂLmzumnﬁmﬁufm%@m (9<0.05) (AW 2)

anmisnaaoelagld MeoH  1lusns cryoprotectant  Aiszduanuidudusineg soufuans
extender a3  iatu wuinileld 5%MeOH+0.9%NaCl Tuefiduinisuiauigegainiy
17.49£0.65% (38% m@qﬁmfg@zﬁm) Tuusazmnududureeans cryoprotectant WaTans extender W43
aTinti fuesidusinislfauslduansing LT fudAnaT AN AN AUt Tean (0<0.05) Auiy
N3l EG 1luans cryoprotectant $auUans extender ¥4 3 28at wudEleld 10%EG+C-F HBSS T
wefifuinisdauiaeqaminiu 8.151£1.27% (12% seaiaiean) uaefifudiuazunnsing fu
é’}l.%@ﬂﬂ (p<0.05)
2. uamsifudnwnindelawlnuasariinlaedssgndldinadianisfusnuminadaians

annsdsrgnfldimaiiauaziinisAnwnisfivinwundsdataniy unAnwnsiuinm

dndatawnInuazdaniiniu wudrludamingis 14 10% DMS0+0.9% NaCl Swefidusinnsdaus

QUAAMNAY 48.0311.30% (70% 189N NTean) wardmsnisUiauifan 7.92£3.33% (12% 18

u q
v A3

dnzean) ol 5% MeOH+0.9% NaCl @ﬂﬁdiiﬁmm@“mmmiﬂﬁauﬁmmﬁwL%@ﬁﬂﬁLLﬁLL%dﬁﬁLL@:
AN ﬁu'fmfg@m (p<0.085) (mﬂq?; 3) |

dwsulutlaniiniu wudnileld 10% DMA+C-F HBSS Iﬁﬁmmm?ﬂf}m%@;aﬁbﬂuﬂ 2548 uaY
11 2549 TnefilefidusinsUaus winiu 57.6021.91% war 63.6011.57% (74 uay 82% yaatIte
AR) BHATGU @mﬂ.fﬁmmfémﬂmsﬂﬁau%mmﬁﬂLfgfaﬂmmm%qé’ﬁLm:umﬂmmﬂmﬁﬁaéﬂﬁ:ymmaa

fU@eas (p<0.05) (A13799 4)

sarsitomalladinislszn T7 1 aduil 1 snnau-Sguneu 2550




AT 2 ANaRY (Mean:SE) WefdusinstUauvesin@eyatany (P. hypophthaimus) Tuans extender

3 Tiim (HBSS, C-F HBSS uax 0.9%NaCl) sanrfu @19 cryoprotectant 4 T4 (DMSO, DMA, MeOH uas EG) #

Y L T Y o P o . v a & - I
szauANNITNTWA Tnglddnsinirangmunn i 10 °C/min suazluraduAslefiiustesrianiunu

(fm%%m)
ans AN duLeans Fertilization (%)
Extender Cryoprotectant (%) DMSO DMA EG - MeOH
HBSS 5 4.68+1.29°
(10.10)
8 26.02¢3.83°  19.71:1.81°  6.11:2.92° 7.048.77°
(51.44) (33.85) (9.17) (15.20)
10 28.49+0.74°  1434£191°  347+076° 11.1323.41°
(56.33) (24.63) (5.21) (24.03)
12 18.34+0.71°  17.2421.20°  3.85+262°
(36.26) (29.61) (5.78)
C-F HBSS 5 6.3314.78°
(13.67)
8 33.13+6.67°  9.66+0.43° 4.06+3.78" 6.161.18°
(65.50) (16.59) (6.10) (13.30)
10 27.10£1.02°  2966:055°  8.15%1.27° 8.72+8.01°
(53.58) (50.94) (12.24) (18.83)
12 39.14+3.76°  12.99:0.65°  4.66+1.80°
(77.38) (22.31) (7.00)
0.9% NaCl 5 17.49£0.65°
_ (37.76)
8 29.14£1.04°  12.62¢049°  52142.58° 7.32+1.86°
(57.61) (21.68) (7.82) (15.80)
10 87.94£2.05°  1063:248°  347£1.50° 4.75+3.08°
(75.01) " (18.26) (5.21) (10.25)
12 40.77+¢1.65° 21.87¢13.86°  7.87#1.96°
(80.60) (37.56) (11.82)
Control 50.58+3.75°  58.22:2.15°  66.61+2.26° .46.32+1.18°

wuwe: sanysiuandiuluRazrasnilaneANuAnAe N TTed 1At 9anE (P<0.05)

Meafumalulainisdszag U9 1 21700 1 unsau-iguiuy 2550
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R1TNN 3. ANeRY (Mean:SE)  wWafifudnisdiausvewntelawnin (P, Jjarmavci)  Tagldans

cryoprotectant 3 11ia (DMSO, DMA way MeOH) $auRuans extender 2 40iA (0.9%NaCl uaz C-F HBSS) lan

1 v b
gmanisanguuniii 10 °Cimin st lwindupsilefiduivessamuny (W1T2an)

Treatment Cryoprotectant + Extender Fertilization (%)

1 , 10% DMSO + 0.9% NaCl 48.0311.30° (69.96)
2 10% DMA + C-F HBSS 28.70F1.48° (41.80)
3 5% MeOH + 0.9% NaCl 7.9243.33° (11.54)
4 Control 68.6510.70°

WHNBG: FaSNEIARTULAAIAMHUANFNB T TuAATYNNATR (P<0.05)
TR 4. Aadt (Mean + SE) iafidusimsyUfjausvesindiedariin (P. gigas) tntldans cryoprotectant 3
afin (DMSO, DMA uaz MeOH) $aufu#ns extender 2 1iim (0.9%NaCl way C-F HBSS) laulddmninisan

grunai 10 °C/min st lunadvdsdefidusressinAuan (iTeas)

Year Cryoprotectant + Extender Fertilization (%)

2548 10%0MSO + 0.9%NaCl 20.00 £ 3.56" (25.64)
10%DMA + C-F HBSS 57.60 + 1.91° (73.85)
5%MeOH + 0.9%NaCl 2120 +3.76° (27.18)

2549 10%DMSO + 0.9%NaCl 19.60 + 0.81° (25.13)
10%DMA + C-F HBSS 63.60 £ 1.57° (81.54)
5%MeOH + 0.9%NaCl 35.40 + 1.83° (45.38)

Control 78.00 £ 2.39°

WHAME: FENWIRATUUAAYANUANA WE LTI ATYN AR (P<0.05)

3. HAURIANS extender (0.9% NaCl uas modified extender) AnmAaNITIALSN¥IUNT2UA @I

TAeREn1TWT T
Annenaaaan nfuineuwdetataislauiinisutude Tneld 0.9%NaCl uazr modified
extender 15uans extender $anfuans cryoprotectant TRARWT Wunwudniiald 0.9%NaCl fandy
DMSO (10%) 8w sUfjansqeaniviniy 54.3346.01% (91%1estinTean) Teluuansd e aaninde
' dl al 2 :’: - ' af rd’d dy ‘ yal
an waznudulewFouneunisld extender ve2 oflalulAasvInwusiAnsn i wudnldiaanu
uaAnAeiuneaiia (p>0.05) aniiwileld modified extender $auAU 5%MeOH (VINLLUAT 6) NERT)

msﬂgjau‘%é’nLLmﬁmwumnmqﬁummﬁa (A13799 5)

Mransdumalulagnistszas U7 1 auf 1 unan-lguios 2550
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A9 WA 5. Anaky (Mean + SE) wefiduinsufaus sesindadanans (P. hyoophthaimus) luans

Extender 2 956 (0.9%NaCl uay modified extender) #uiUans cryoprotectant 3 9ta laglddnsnisan

gnuMARN 10 °Cimin fuarluadursilsfidusiresioniuan (1 Tean)

Treatment Extender Cryoprotectant Fertilization (%)

1 0.9%NaCl 10%DMSO 54.33 + 6.01%° (90.55)
2 0.9%NaCl 10%DMA 38.00 + 4.93% (63.33)
3 0.9%NaCl 5%MeOH 39.00 + 3.15% (65.00)
4 Modified Extender 10%DMSO 4133+6.17 (68.88)
5 Modified Extender 10%DMA 47.33 +2.33* (78.88)
6 Modified Extender 5%MeOH 30.67+837° (51.12)
7 Contro! 60.00 + 3.21°

o o

NLNEAUE;: FONEINANAULAMANLANFAN BN TTL A ATUN9alA (P<0.05)

3R50INANNTNARDY

1. WATBITTAUANNITNTUIDIRNG cryoprotectants WATANS extenders ffuasaninAusne
ddavaanelaedanisutuia

anmsnaaendialdans DMSO (12%) 32wy 0.9% NaCl wudhdwlesdusnisfjaudgean
s 41% (81% ‘nmﬁm%@am) FeuBuuiauiunisld a1s cryoprotectant mﬁm%‘uq (DMA, MeOH Waz
EG) aglsfmuliinaumnsnefus 8aeas Withler (1982) 3414 12%DMSO 1iui uiiesifusinns
URauB e 1%  winils wafisneiu enaifiesnannefiaans extender 7 Withler Woduldmunt
A"w3 Pacific salmon 81 liMunzanfulananne dleldans DMA (10%)+ C-F HBSS arldefifus
miﬂﬁau‘ﬁqqndmﬁ@‘l"ﬁaw MeOH WAz EG Baaanadadfiume e Horvath and Urbanyi (2000) i
vmmasesdnenlulan C. garepinus wuidialdans DMA vie DMSO huans cryoprotectant Az
Whsfidusinisdfausliuansinaiu (p>0.05) agralsfians dlaldans MeoH fluans cryoprotectant
YW1 MeOH (5%)+ 0.9% NaCl @é‘lﬁm@ﬁ“ﬁum'm_ﬁéﬂﬁm%a;aﬁqm (38% mmfm%mm) pgalsfimns
Fleldanudindugedu 8 uaz 10% dsmaliefidusinslfauianas Terenadasiumoures Bar
et al. (1998) FlaisraumnudrdaruninfAuinenindautuialan Blue catfish (Ictalurus furcatus)
el MeOH (Tuans cryoprotectant WAZANNNNTINLNIUTEE Monkonpunya et al. (1995) W1

o

14%MeOH  fdumsesia P, gigas Tuannliedaldinisiadeun uazlunisdnmaiiildlscay

Q
v +

naduialunnsld avs EG 1uans cryoprotectant atianadiesnainsyiumnudndui gaivly (s,
10 Uaz 12%) T988AARBTUINILYEY Horvath and Urbanyi (2000) 1naassldans EG (5%) ludan

C. gariepinus WAINLHERTINTLARBUNRN

aeansidumaluladniiszue TR 1 800% 1 uneAx-Hguisu 2550
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2. msusnwindetaninuazdainlasdssgnildinaiianinfusnuddedanans
mnmsﬂs:qnm"ﬁmmﬁmLm:?ﬁmiﬁﬂmnmﬁﬁnmﬁwL%@ﬂmmw WAANEINL LN
frdeuaninuazandindu i ludarmin Waanisdnw lufanadoafudaians fedeld
10%DMSO+0.9%NaCl  Hilafifusnsufjautgeqaminty 48.031.30% (70% 1auiniTean) us
dwsuandndu wudnideld 10% OMA+C-F HBSS TensnisUfausgoielud 2548 uazil 2549 A9
ADAARBINLIIEITULIAS Baulny ef al. (1999) uay Warnecke and Pluta (2003) Sanudn el DMA
Fusnenindeanl msinisiadaud wazdmsn1eUfaus gendinisld DMSO, glycerol war EG ud
dvsvludantiniu n9ld oM Huans cryoprotectant f4laifisneanuunnien
3. NATBIATS extender (0.9% NaCl wRe modified extender) RuAaNITALSNEL WS aUa 178

{aeABn 15wt g

ANNINARBUREMTTINT8487T extender TiunzanRilFlumniuinEtndedataiauuy
wiuds wudinisld 0.9%Nac! Hemm s ausbiuansnsannnisld modified extender Suseandes
funIaneiees Yao et al(1999) Aldwdnmswiunans extender AiiFnoaalua amlndiAeiuiy
?J@dmmiwzm%ﬂm Fuinstindedan ocean pout (Macrozoarces americanus L.) Fanudnfdnm
mm?{@uﬁiﬂmnﬁmﬁummaﬁ (P>0.05) aeielsfinn Muchlisin et al.(2004) NN SANHINATENENS
extender 3 91l (physiological saline, Ringer Wa¥ 0.7% NaCl) Fusnwtindedan bagrid catfish,
Mystus nemurus wuLsvazdy Taeuud -4 °C Wuinan 24 91 wodn Ringer 1{Juans extender 7l
dnsniniadeuiigeas (71%) Teuaflflhiuansnaannnisld Physiological saline WwiRATLLARFAS

NN 0.7%NaCi (P<0.05)

A5Unan1sNARDY

1. wududleld DMSO (12%)+0.9% NaCl Lﬁm"nmﬁﬁL%@ﬂmmw'l,ﬁﬁmwmsﬂﬁmu%@m;mﬂu
41% (81% 1031 T84) WaznUITTATBIANT extender 11 3 mﬁmﬁuiﬂﬁmmﬁmwmsﬂﬁmﬁ

2. f«nﬂm?ﬂs:qﬂmﬂ‘ﬁmmﬁmm:ﬁ“ﬁ'miﬁnmnmﬁui*nmfim%@ﬂmmw sANINALTIE
drdetanminuaziandndu nudrludanmin Waanisinelufianadesiutaiasy uddmsy
Uannidu wudiidald 10% DMA+C-F HBSS 'Lﬁ@”mmnwﬂfj@u%@;a%\ﬂuﬂ 2548 uazl 2549

3. unsAnmnaseinudanasld 0.9%NaCl uax modified extender uans extender hifluas
gn3IN1sURauE Fodulunuaumsfuinenindearan aosld NaCl inszasnsnuiasans ke

anvesAgnngn Wefiunisld modified extender

sansidumatulagnisszae T9 1 210uf 1 wnsan-figuiau 2550
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